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NOAA: 2021 Ranked 6" Warmest

0.84°C (1.51°F) above 1901-2000 baseline’, slightly warmer than 2018
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*NOAA uses 1901-2000 as the baseline in its monthly reports.
For reference purposes, 2021 was 0.81°C (1.46°F) above the 1951-1980 baseline.
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NASA: 2021 Tied for 6" Warmest

0.85°C (1.52°F) above 1951-1980 baseline, statistical tie with 2018
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NOAA: Warm over Land Areas

La Nina in the eastern Pacific slightly cooled global temperatures
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NASA: Warming continues despite La Nina

Greatest warming in NH, on land and in Arctic
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NOAA: Significant Events of 2021

No shortage of extremes
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ARCTIC SEA ICE EXTENT

During its growth season, the Arctic had its seventh-smallest annual

maximum extent (tied with 2007) on record. During its melt season,

the Arctic had its 12th-smallest annual minimum extent on record. EUROPE

Europe’s 2021 temperature was the ninth-highest on record.
NORTHWESTERN U.S. AND WESTERN CANADA
An extreme heat wave affected much of the northwestern U.S. fQUTHEIEN EURO.PE d ¢ hern E Sicily had a dail
and western Canada during the last week of June. Canada set n intense heat wave impacted parts of southern Europe. Sicily had a daily
maximum temperature that if verified, would be Europe’s highest maximum
AS

a new national maximum temperature.
temperature on record. -
Asia had its seventh-warmest year on record.

TYPHOON SURIGAE

Surigae was an extreme cyclone, with the

strongest maximum wind speed ever
NORTH AMERICA recorded for a storm during the months of
North America had its seventh-warmest TROPICAL CYCLONE TAUKTAE January-April anywhere in the world.

Tauktae was one of the strongest
year on recalty ﬁt;r(::/ﬂ:\.vrelgglgl;gisiltﬁg?‘sfo?rﬁfﬁgrdin g cyclones on record to make landfall gfg;Fg?Yh;a%wN
f X e on India’s west coast.

HURRICANE IDA 7 hurricanes. This was the third highest SEASON
Ida was a dangerous Category 4 hurricane number of named storms on record. g Below-average activity:
when it made landfall in the U.S. state of 23 storms, including 10
Louisiana on August 29 — the same day that typhoons.
Hurricane Katrina did 16 years earlier. Ida
caused significant damage to parts of Cuba AFRICA TYPHOON RAI

and the southern and northeastern U.S. HURRICANE, NORTH INDIAN OCEAN Rai was a strong and

Grace was one of the strongest The year 2021 tied with 2019 as destructive typhoon. It
hurricanes to make landfall in Africa’s third-warmest on record. ﬁ;ﬁ;&ﬁg:&?ﬁgg S made landfall in the
EASTERN NORTH PACIFIC eastern Mexico. including 3 cyclones.‘ ; southern Philippines on

HURRICANE SEASON December 16, wreaking

Above-average activity: 19 storms, SOUTH INDIAN OCEAN havoc across the region.
including 8 hurricanes. CYCLONE SEASO_N OCEANIA
Near-average activity: Although Oceania had an above-
GLOBAL CYCLONE ACTIVITY 12 storms, including 5 cyclones average temperature, it was its
SOUTH AMERICA 94 storms, including 37 hurricanes/ CYCLONE SEROJA coldest year since 2012.
The year 2021 was South America's cyclones/typhoons. The number of Cyclane Seroja brought strong winds
sixth-warmest year on record. globatI]hLIJrrlcang—stLeng:h storms ’ and record rainfall to parts of Western SOUTHWEST PACIFIC
B M B 15 1 SR 0B Australia. Seroja also affected Indonesia, ﬁ;CI;ClI:LE esfc‘:fs.?,N
@ causing historic floods and landslides. 9 stor_rrr\lfs ingcludir:g‘;”z.cyclones

ANTARCTIC SEA ICE EXTENT
During its growth season, the Antarctic reached a maximum extent that was near-average.
During its melt season, the Antarctic had its 12th smallest minimum extent on record.
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NASA: ENSO Impacts Global Temperature

Substantial cooling influence from La Nifa in the eastern Pacific

ENSO impactin

SpECIfIC years: 1°C above late 19th C
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NOAA: Record High Ocean Heat Content

Oceans absorb more than 90% of the excess heat
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NASA: Arctic Sea Ice Declines

Arctic warming more than 3x faster than global mean

March and September Arctic sea ice extent
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The Analyses Track One Another over Time

Despite Differences in Methodology and Coverage
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Evaluation Against Reanalysis and Remote Sensing
Independent data sets validate surface temperature analysis

ERAS Surface Temperature Trend GISTEMP Annual Trend
1979-2021

1979-2021

ERAS is the latest
ECMWEF reanalysis.

Trends 1979-2021:

ERAS: 0.82°C
GISTEMP: 0.81°C
NOAA: 0.77°C
14 r Temperatur: Change (K) : 4»
AIRS v7 Trends GISTEMP Annual Trend

AIRS is an instrument
on Eos Aqua.

Trends 2003-2021:
AIRSv6: 0.43+0.15°C
AIRSv7: 0.30+0.18°C
GISS: 0.44+0.15°C
NOAA: 0.44+0.16°C
ERA5: 0.48+0.16°C
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Questions?
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Gavin A. Schmidt Russell S. Vose

Director, NASA’s Goddard Institute for Space Chief, Analysis and Synthesis Branch, NOAA’s
Studies National Centers for Environmental Information
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4th Warmest Year since 1895

National average: 54.5°F (2.5°F above 20t century baseline)
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West Generally Drier than the East

National average: 30.48 inches (0.54 inches above 20t century baseline)
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Drought Extent Fairly Steady in 2021

About 60% of U.S. in drought or abnormally dry at end of year

Author:
Deborah Bathke
National Drought Mitigation Center

U.S. Drought Monitor

January 5, 2021
(Released Thursday, Jan. 7, 2021)
Valid 7 a.m. EST

Drought Impact Types:

~ Delineates dominant impacts

$ = Short-Term, typically less than

6 months (e.g. agriculture, grasslands)
L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:

(] None

] DO Abnormally Dry

[] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
M D4 Exceptional Drought

Author:
Brad Pugh

CPC/NOAA

The Drought Monitor focuses on broad-scale conditions.

Local conditions may vary. For more information on the
Drought Monitor. go to https://droughtmonitor. unl.edu/About aspx

- ! . @

droughtmonitor.unl.edu

December 28, 2021
(Released Thursday, Dec. 30, 2021)
Valid 7 a.m. EST

Drought Impact Types:

r~ Delineates dominant impacts

S = Short-Term, typically less than

6 months (e.g. agriculture, grasslands)
L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:

[] None

[] DO Abnormally Dry

[] D1 Moderate Drought
[ D2 Severe Drought

Il D3 Extreme Drought
M D4 Exceptional Drought
The Drought Monitor focuses on broad-scale conditions.

Local conditions may vary. For more information on the
Drought Monitor, go to https:/droughtmonitor.unl.edu/About.aspx

USDA 7M. /30N
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droughtmonitor.unl.edu
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Active Atlantic Hurricane Season

Ida was the strongest landfalling storm and caused the most damage

* 21 named storms o P
(379 highest) L Cm
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Extreme Heat in the West

Numerous counties had their highest 5-day average temperature in 2021

- —

: — N SRR

) f‘)‘ } % = I\—L J‘XL;‘ 4»“

Y _"“ : \‘; !l_ T i \‘ ’LJ‘
“.“,' 1‘ i ‘ ‘\“‘ f

—

R

- ‘:‘ ‘ \~—N

; ) . e, ufuaell

5

f@wu“%%
’ V«: January 2022 | NOAA/NASA — Annual Global Analysis for 2021 17



Another Year of Billion-Dollar Disasters
20 events in 2021 (29 highest), $145 billion in losses (3" highest)

U.S. 2021 Billion-Dollar Weather and Climate Disasters

Central Severe Weather ~ Midwest Severe North Central
July 8-11 Weather - Derecho Severe Weather
December 15 August 10-13

Western Wildfires
2021

-@® Central Severe Weather
June 24-26

Ohio Valley Hail Storms

June 17-18
California Flooding Southeast Tornado
and Severe Weather Outbreak
January 24-29 December 10

@ Eastern Severe Weather
March 27-28

@ Southeast Tornadoes
and Severe Weather

Western Drought @
and Heatwave

2021 ol \
Texas and Oklahoma

March 24-25
Severe Weather > \. Tropical Storm Fred
April 27-28 August 16-18
T Hail l Southern Tornadoes and ]-L?}? I;fé S Exe
exas /.\alri|S1k2)£T§ Southeast Severe Weather
Northwest, Central, Eastern P Louisiana May 2-4
Winter Stormand Coldwave . ; Floodin Hurricane Ida
Hurricane Nicholas 9
February 10-19 September 14-18 May 17-18  August 29-September 1

This map denotes the approximate location for each of the 20 separate billion-dollar weather and climate disasters that impacted the United States

January 2022 | NOAA/NASA — Annual Global Analysis for 2021 18



